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Wfi^lCfe^S-e-4x-?*i©lSS h a, hb, h c £ <£ Xf h d {£, ^UXATU-T 
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r&i) fr^Alfcf L£fttf)£3tiii<Z)ffi*f:ft^e out& o^~ (go-a) m.(Dmmz 

V^£;1t"x.<£ 0 out = arcsin [nl- sin {2 a — arcsin(sin a /nl)} ] — a X 

[0 0 8 0] 



2 1 



ffilEff 200 1 - 3096979 



#2001-319778 



) MVTmm~?Z><Dtf-MM&M$§ (IS 4 (b) ) x*i$. ;-hrtVny<DW}& 

S^iii:, t^ol ^ a° * ;i/CD8tf»:fr toft h mBmoTM iz -fti £ 

T-ii, M^#^fpj #e>A#bfc£3fci»(Z>ffilf#£eout 
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ti±o£<eout<7 ssfc&otv**. ^mmmmvit. ^uxAru>fs/-h 

[0 0 8 9] 

-hi 4©M#4® 1 2 OO&^fBjl 2 0N*%»Sil 3 OlZttVZmTjk 
[0 0 9 0] 

fcfc, ^UXATL/^^- h©fg&#aT?££3ftfc^%3--:#<Z>® 1 210 
[0 0 9 1 ] 
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[0 0 9 2] 

£f£*£<f JfUi&V* (ctl<a2<a3<a4<a5) „ » © J: ? &C^atM|*J 
[0 0 9 3] 

*»9!t±i*lJC«!llSStlS : b© , T?ttJ&<, y'JX^Mffi 1 2 Otiffi 
IPe&oTfc&V*. RTtg&M$4® 1 2 0 £ 0 7 (a) - (d) IZM^ 

tS. ^'JXAMSH 0 7 (a) lCa*-rj:3fc5raj£WMc (b) ~ (d) tc 
5tf i^mtfeoTti.J: <, ffi®C0?£#cte, Crttffi® (07 (b) ) 
T%, TOffiM (0 7 (c) ) -e&ottittjft^U CrttW#fcl3;R8P##iB 
« (07 (d) ) "?&*<DT**&.^, ffiffi©It^(t ^*;i/££ifc§S2fInJ 

# <b © At* ft jws^au ^ mi* o » s «H w s *i «s w ti « 35; e> j& v ^ 

[0 0 9 4] 

^Tauic&fb-ts. «k yjufrwictt, XA©ifli®fcfctt§8M*fcxy xu 

^3T% 01 (a) ©6?:^t 0 
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[0 0 9 5] 

h©^u Mmmnrnffi^? b ^(Dm<^m^mmnz^rc.m^izmLx^M^n 
m£m^tfft<D%mi}mtfmmzM&frt>ft& L^tnz.z> a @8 (a) , (b 

) £J:tf09 (a) , (b) lzmmz&M\st=.7V X&TUJ */- bOMftZB 
t. 0 8 (a) ^>JXA7U>f^- b(DmUmT°&V. 0 8 (b) 0 8 

(a) <D?v x&yisj is- bcDBftWte^mmt. xm^fafrbommmn. 

YMXfafrib&WWmt ^^iD-^X^k-to 09 (b) lti&(Dffl<D'XV Xk>T 
is- ho^lit^ij, 09 (a) &09 (b) ®^'JXA7l/^i/-hiCfc^ 
5 3o0yjXAa, b £<J:tfc Sf^bfeM0T'$)5 o 08 (b) £<fctf0 
9 (b) iZ&WZ&mt. X&TlsJ i/- b<Z>M®^ 1 2 0_tfC£V^, 

-XVX&T V- h©j£® 1 2 2JC^»^V«CftfroTMtfT^£ 0 
[0 0 9 6] 

^©^^jr£^S^$:5i^t-^^^^£fi^^ 0 ZL3T% ^^il«01 (a) 

fe£f # l«l<2m^^#'f£# fnJ-h-T £ r £ ifi t> o 
[0 0 9 7] 

0 8&^tF9T*MU£M^®cD7Em&, JK^KiizB^fenjiy^feofc^, ^ 
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[0 0 9 8] 

m0>9-tS o iRlRJB^V^Ig^JCtt, H10 (a) iCj^-t J;e>&C, r®lfl2 1fr 

, 2l^i:*oT«§S#^r^ (^3S*©SjiW:#ift) fcttMfc's:£ifiJicffii*-f s# 

l±, i©3*)t<0-fiP*<a«#©BJCA*J, &j&K'ptefrb'fKm*:¥*.&o Zft 
S:B&<fc»lc, *^Sfe^ffiT*«> 010 (b) lzB-t&?ic, mmmzjstlsXW: 
ftUBKDftm&J&LT^&m 1 2 1 {CPKiR®3 2 &g8tt, J&ft SriRiRfS <k 5 tc 

ft, ^©SStttflSLtLfc. 
[0 0 9 9 ] 

010 (b) (DHi^fHi^ft'li, ^'JXA7l/-f^-h(Z)ffii 2n: 

irjkjs3 2 feagw-fctf, mjcf^x.T, mi 2 1 zmmitLx*), muM32* 

£ft£®tCAff L£ft#ifcSL£ft> ^UXAT^-r 5/-> 1 4 cfUCA&f-r Sfttf) 
*^^-rs^e>-e»*. TIBJCB1 2 1 ©ffiifrffcfCov*T8if81'S. yuxA 
7U>fi/-M4tta«, l?Pliaot^^tl5= ® 1 2 1 CDffiM-fbtt, ± 
SEMff L0>BRK:M^S>ft&^!{C;J3V*T, ^UXAT l/^f S/- htf>® 12 1 (C^fJCS 
i-SB^ilfiS^ffll&MSS-tsrfctcjio-rfTijns. Attack}:, Si2ii:*f 
^-TSMcD^®?:Wli-a:T{C® 1 2 1 Sr^i-titi, ®1 2 ntffl.mn&z>* — 

S121 izMfo-tzMtDrnffizmmLTm 1 2 1 &^j&-tfttf, 1121s 

[0 10 0] 
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m^mzMLxw-Mmm^m^^Lx^^m 1 2 1 klr&m* 1 &® 

ft Si:, H10 (c) IZm-T^^K. ® l 2 l fcAlf Lfc3fc£«§g#;*ffa 

^«>mfS:J|gi-ii:tcJ:oTf^5Bbfc. fcfc, 01 0 (b) £<fctf (c) X 
J^lcffigLfetf, ^'JXAru-fi/- h faster ^cpg^ti&v^ 

hCD® 12 1 KH»J&®3 2 ££&M*fJf 4 1 fcigtfSfr, fe^VMi® 12 1 Srffi 
[0101] 

t, ®i i (a) ~ (c) ^t^btiiits. eii i (a) itm^mnnz.m 
v^nfeij^-y j jvz-commzix-t^ffimx&v. an (b) yyx 
at w s/- h©¥®0"e*s. mil (c) ;ft^-7>f 

U XA7 W S/- h fc©fB«BB«&aV*-BT?S>S. 
[0102] 

Lxm%-tz>£\,^offi%:tfmt>nxi3v, -m&temx&n^^x 
«3o cmam&Emv&B&nammvy?' (2 0 0 ^m) 

t§£\ ^ y XA TL/-f^ — hcotf «y ^#«£#tC8MKS *i& v\J: e> fc^-s ic 
tt, ^y XA^-yf?: 2 0 0 /umJSATlC-ftflkf&v^ ZirT*®^t:^^i:li, EI 

11 (a) izp 2x*k-t£viz, mm?zmm<n^ffi¥Wtem<bm<b&M*7jk-t 

11 (b) JC^3JT?aK3tlS«fc'5JC, ^ ^ Ml 1 2 0 ©IMf Wl^n© 
[0 10 3] 

HBRjc^y XA£y^©jfti*&ffofe*gs, "^y XAtr^y^^M^tf ^^<t y 
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, ^©Uli^f b < iT t S 3 i: fe„ ?v x2±¥y^t>mm¥v3 : ■ 
[0104] 

P=l/ (1/P1-1/P2) (3) 

T*^£*l£ 0 ^CD^ET U$|tf)M$9P ^^*(Z)lif^tr^^P 2 J: y/J\3 < f 

P2 > 1/ (1/P1-1/P2) (4) 
*^J£$titi«J:VN 0 rtiJ;y, P 1<P 2/2 hv^Mg&#!#£ffiit&(Z)-e, 

XA©tf >y^«^^t^a<z)iif*try^© i /2 £ y/j>s < tsriit^yi/ 

XACDtfy^P UP2/2<t »;/JnS < f S ^7 H*^^ tl^ < & § ^ t 

fcfitfSbfco 

[0 10 5] 

-#T% 7V X2±<D¥y*P 1 :7 U XAfr£ Ei#r 

ft # £ b £ t z. %» fc , tarns # jg<f b l t m m -e & s ^ s ^ u x a ifc§L # £ b 

1/ 2 J:»J VN^HT'fe^r iifrM^ bv>„ 

[0106] 
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MtebUZ (^'JXAtfyf &7>^A{CtS) iiltCiott, =ET UM<D$b 

(?U#ft<DM?ii©SB?'J;frl6Jl 3 2 R l6j©®ig©@E#l# fa 1 3 2 C) t 

, ^UXA^SS^fnii 3 4 fc&tfofc»J .fcUfc, 011 {C^i-^-ifC, 

£5^ &4> L^iMC ITf & IfcB^? Ifc^^ot 

5fc£ 0 ^'JXA7 U>f$/- McSW-S^UXA^SE^Mfal 3 4 *7 

-7*;i/#lC£tt£®3g(0K#J2flRjl 3 2 RfcJ:tfl 3 2Ct.it. -gtLfcVNZl 

[0 10 7.] 

immmm 2 ) 

£Ltmv\ ^yxAoM^&iitsriiia^T, 7n>h7^h©i^ 

*ilOT<7)«liS:Kt*l#^.Sii:*«7?^5. |&S67gffi2 KtS^Ttt, ®121C^ 
iridic, i^$:i^7'JXA7K^- h 1 4<Z>flff;#K:?fri£rtEW^J«3 
2 fc, 3t«5 2^%» , rS^«:#^*0*l«atCSl5f3iirSiR*l i #5 1 

14t *^®fC;ftir£M^<*#7MT*&3M&f®£, ^WCMIT4 0I 

3 0Ami:lfe G ££&C, Ell 2tCmt-<fce>lC, I^7l©Mffl(D®t$:t) 

[0 10 8] 
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[0 10 9] 
[0 110] 

— hi 4 ©l#i:tiI*SBIff &^t5l^lM^13t^ »J, ^©JB#f^& 

U XJaT 1/4 i/~ N 1 4 CDjSEiSfRli^ Ilf$nl, <* , £ <fc tf^ffift & 

[0 111] 

^IT% ^'JXA7U>f 2/- h 1 4 il LTMV^;ft£^HJ!»ftf)Jg#r^n 1, 
Mmfta, + &&m&tt 6 1 ©ffiSf^Sn 2tCSH*e>*lS&#&, ft 

ftg**6 1 t^'JXATW h 1 4 £:<Z)JS#f^#®&C^T, ^'JXA 1 4 
©ffi#Wta fcJBtff^Sn 1, fi«kl)fJpIfl:SM6 1 (Dmmmn 2 fC <fc o T&5££*1 

[0 112] 

i©tS013 (a) JC^-f £ 3fC, ¥fiflS't&3S&6 1 ©Jgff^n 
(n = 1.0) <fcU*£<, ^'J XA7 l/^ i/ - M 4 ©gtf^n 1 J: 'J^$ 
& (1.0<n2<nl) tc id:, ±)ti*^'J XA7 - b 1 4 ®W®tCl 
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?£i%g.<t> = 2 a -arcsin(sina • n 2/n 1 )#XU — h 1 4 

fi-fbStt 6 1 £©#®lCfcttS£iR!f#arcsin(n 2 / n 1 ) <fc U/JnS < , fr-Dfr 
aP'SffiJW'rSlglJCS^BtCit'rS^IST? = arcsin[(nl/n2)-sin{2 a -arcsin( 
sine* • n 2/n 1 ) } ] - a aWHffeSM 6 1 fc£&fc©#®JCfcW"*£iRlf#arc 
sin(l/n 2)<fc >J/>£ <&tt*ltf, ^»tt#ar«SK#M^ffll5fS4x«:V^z:^K: 

2 a — arcsin(sin a 'n2/nl) < arcsin(n2/nl) (5) 
arcsin [(nl/n2) -sin {2a — arcsin(sina -n2/nl)} ] — a < arcsin(l/n2) 

(6) 

—Mi: It, XU XA7 l/>f h 1 4 It* 
AI^©PEN (n 1 = 1. 6 6), ®&M$ a = 3 OS, TOftSM 6 1 fcltll 
f8©t>f h*;^ (n2 = l. 3 4) fc^TXU XA7 U>T h fcfWU 

[0113] 

^.tlizMhX. 013 (b) iC^fcfc^fC, TOtfSl||6 1 <Z)Jg#f^n 2 
#XUXA7U>f 1 4 i:&£M«Mtf>JS#f^n 1 J: »j V*»-£ (1.0 

^nl<n2) iCii, A#WJXA7b>f 5/- h 1 4-Offi^.ffiJC^ , r*^IS 
* Jia T*&3#, itl*«XU XA7 l/>f J/-M4 il¥SMt6 1 i:<Z)#®C 
feWS^S*f-^arcsin(nl/n2)«fc »J/hS <, jfro±3fc*R##a$^ffil#'rSKMC51* 
M^t^UQ 1 i:^^,i:©#®iC^t*-5^ 1 gr? = a -arcsin [(nl/n2) -sin {2a -ar 
csin((n2/nl)-sina)}]<arcsin(l/n2)^, ¥fift3£# 6 li:^i:<5D#®{Cfe 
tt*^iR»#|arcsin(l/n2) J: »4x«, £3yMlSSf^#{H!!^ffif* £ *l£ 

ri:{c&£ 0 f^t)*>, 

a < arcsin(nl/n2) (7) 
a — arcsin [(nl/n2) - sin {2 a — arcs in ( (n2/nl) - sin a )} ] 

< arcsin(l/n2) (8) 
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1 4 lt§M (n 1 = 1 . 0 0), a = 2 0 jg. ^Sft^J 6 1 

tLTT^U ;i/#fH|j (n2 = l. 4 9) IrM^t^'J XKT i/ — V 

[0 1 14] 
[0 115] 

[0116] 

013 (b) (C^-TJ:e»(C, ?Iffct5lH6 10®t$n2A^'JX 
AT^-f S/- h 1 4 £&£^B£S^<Z)JS#f^n 1 J: »J *g V*|ft-£ (1. O^nl 
<n2) JCtt, m^liM^®©^^|Bll 2 0NfCffilt^-5o £(Z>^£^<3, 

3*l*«^®©SiW^I«ai 2 0N^«fl|S^I<J:^|cyyXA7l/>f5/- h 1 
4 * 
[0 117] 

[0 118] 

Ell 3 (a) £J:t>* (b) T*te, JB*fspn 1 X2±T l/>f 2/- h 1 4 tf>£ 
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tCPl5g3*l&V^ mi 3 (a) tfrlt (b) (B¥fiffcSM6 1 JCfta.TJgtfMfSn 
2®^UXA7WJ/-hl4 &SBttU 013 (a) (b) (DlfVXJ* 

7W S/- h 1 4 lcft;tTJB#T*Sn 1 ©¥fi-fb«S*t6 1 fclBttLT*, 

U XA7 U-Y 2/- M 4 ©±IS&£lt««9 K^faSitTBBttU JBtffspn 1 © 
j»9!«BglC«fcoT:7UyC*7 W >- h 1 4 £^i£gfC^£i±Ttf^£*i# 

[0 119] 

t-£o HHI±, ^jfc^fcfctf SStJ^S^gg l ©IM^^-r^TM 
T-&£ 0 EI 1 4 iC^fi^lc, *HJ6^ffiT?tt, Sii^6 1 tc <fcoT¥Sfi;£ 

M(Dmm 3 fcfcS»2 fccBffitcKtt&ftTv^*. SltM^$S*lcAI*Lfc3feiMl 

imi3, fiffli«i2, h^#m*^3 &aifiLT38^s**6 i tmm 

#{U*f£3 £<Z)#®&C3iU iiTf^lRlSrffitf &*lt^i;XA7U>f >- h 1 4 
fCAttU £ blzjjfaltmf bftTWL&MZlcAM-tZo HM«^9JC=fcoTM 
«S*lfe3t»tt, Stfir B l2 SraiiSU ? U XA7 l/>f S<- h 1 4 JC^tf 3 = 

[0120] 

fcfc, *m^«Slftt, ^'J U>f J/ - h 1 4 ©i^fc ITPEN (nl = 

1 . 6 6) ¥igfl:*#6 1 £ LTf>f (n2 = l. 34) &JgV^ ^ 

l/XAS0l^a5:2 5E fcf >y ^ £,1$ 5 0 ft m L Z.G) «fc "5 J&iRftfS!* 
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[0121] 

ft^5^e>#&-?:/y xatw 2/- h 1 4©3t®cDfis&s:Hofc#, -t©*t& 
A7i/^i/ - h i 4 u zfvxur u-r */- n i 4 t^^oDra 

Er&Tgffc'tSS^lcM:, «»2/- bt^'JXATU-f 2/- h©ri[C^t5^ 
-hi 4tf)M£4® l 2 o r©M$4® l 2 ojcB-jg-rsflB©® l 2 l nomiz 

- h fc^U XA7 U>T 2/- h 1 4 fCld^t-So ZfV X&Tl/Ji/- h 1 4 ii^S 

[0 12 2] 

^^'JXATW 2/- h 1 4 <BJB*f*sfc l/V^T?, ^yXA7U>f>> 

- M 4 £g*lf3!f£<z>^«®®#*£<, ^ijXA7i/>f>>- h l 4 ££i«JS£ 
^ja-rsi?ffi©®St*«/jNSv^^(ctt, ^'JXA7 i/>f 2/- h l 4©JStf^h 

. ^UXATH 2/- h l 4 fc««2/- h^&MM^it^VAcfc^^i-sfe 

4 fC#«2/- b &gg«U35:V^||^S:-i:oTt) «k^. $ ^ ic, ±ffi#S2/- Mi, 
*©tH&#ffi!l*® (>"J 2/- h 1 4 fCg^^tlTV^VA®) ^ARjjl 
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[0123] 

^'JXA7l/^i/- h 1 4^®£&®-r£{Cte, ^'JXA7 l/>f S/- h 14© 
[0 12 4] 

££tc, mi siz^k-t^oiz^ ^'j XA7 i/>f i/ - M 4 ©gffiicfiliif l 

bT&<fc^ 0 0 1 8 IC^f MlifM^^^e«, feffiiSl 2 tSMl 3 t 
SryUXATU^^- h 1 4 (D^#MlC|g^TVN^>^i:tCfeVNT, Ml (b) 

{c^t-?s H M^gi iiM^^o ® 1 8 iz^k-tm^m^mmx^t. mmwrnmrn 

12 0 5:ftS^'JX^7I/>f 2/— h 1 4 ©«3MMW3l®lC, 1 2 #BB 

«3*1TVn£ 0 £(Z>fltfBIi«l 2 li, yiJXA7M.J/-M4(iD«*fi|12 0 
fcBMg"tSfl&<Z>® 1 2 1 fc©WJC7gj£SftfcSM*l 2 4 ic, Stti-s.fc^jclgw 
&tlTfe»;, y U XAT is — h 1 4 <Z)M£4® 1 2 0 fcfltfB^Rl 2 fc©Klc 
te^JSl 0 5#JgJ*3*vrv^. i<Z>tefflH*l 2<Z)^#tI^ffi{C{i, 
&C, <B3t« 1 3 tfaatt&tiTV^. ±&LfcJ:3fc#/£&^5«B^aMgffT? 

£^2&VN#!|W£^J&£*lTV^r Lvn„ •jVX&Y\/<iV- h 1 4 

.ttffif^ti, _ti&b£^A*±8g PEN (nl=l. 6 6) feJg^T^/fcL.Tfc&^U 
£>§V^i, TAC (bU7tf;i/t;i/D-X7^1/A) ^^MbTfeJ;^, * 
fc; (£ffiH«l 2feJ:Of^3 l 6«l 3©v.x-rti.^-^, J:»J#*L<t±, 
1 2 £ {g3fc« 1 3©M#0)*I3{#ffl*®lCtt, A R*&3#i6S *lT 3 £ 

H3i*c£* a* fcfc, ±M©h&eh!t*i;J:, titfBH«i.2 £ffi3fc*i 3 

P5*S:^JXA7KJ/- h 1 4 ©SfiBSJcKWfctf, 1 2 tt&glCjfct; 

Tt8tt*ltf «fcv>. 

[0 12 5] 



3 7 
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urn m t. v x * mm z it n « , umts-h&zzwmm » t~ m^mm k *t ^ x > 

£ H3Kf £ d £ # T £ £ . 

[0126] 

T=fo<fcVN 0 ;KZ)^§-£\ h 1 4 ©a® (£Wc*f|oJU fro, TOM 

[0 12 7] 

5 ) 

o x^-r § MSriM l t & fcsL^mtt z\ ic $ n z> t> w x izna ^. 

[0128] 
[0129] 

, m^tcftLxm%w.ft*f&-twiz®.i&m3 1 srtsiw-rv^ MHJS2©fs 

[0 13 0] 
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[0131] 

mW/cm 2 (365nm) ©UV& iatX 'J7ft tMM^ 5%Mft£&Z>£z) SCH^ L 
[0132] 

a^i* £ *s-£ u # u v - © & ffi £ -fr t fiicffigi, y 

[0133] 

^IS«©li^#{Wa=K3 ©±{Cii:#®{CPKiKJS3 i Mlt^uXAyu^ i/ 
liilHl^iibfeo -f&;b*>> SM£ bT7? y ^/IHHI (nl= 1 . 4 9 2) 
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»(n=i. o) t.nmz&'t&m&m&tiLT^&o ?v x&avynz^ o 

[0134] 

6 ) 

m 1 6 jc*»w©m 6 (DmM&mK&tt&RMmmrtmn&fflmwi&zm-ro 

JB#r*s<BJ*fc<5 2 M;U2x if 7 - 40l/##«3i J: t> JC«3t 

vy K4t>-*\ jKU ;* # * y h y ^xtjnc^y U^CD^fcffcKHF- 

[0 13 5] 

[0 13 6] 
[0 13 7] 

JlftfttCtt, yy XA7 l/>f i/- M 4 ©*&*&ftCB#f*#a£WT?£S$lf 

« (M;U«H) -essfcu «^ce«rtcjB«fs|8&3Ew^^sj:-5&^yxAri/>r 



4 0 
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[0 13 8] 

immmm s ) 

[0 13 9] 

mi 9 (c^$tis<fc v ic, *I#>TjSf,K<z>;A:£i^jgC2 5 fr£ tife3t 1 o 

ttZtiZ* ii9tiiW©fc«)t:, «Mi3i:^iJXA7KS/-M4i: 
®IWe®Mtt3fe& 1 0 2T?a*U «3t*l 3 2 £©I8HC&5£T©# 

®, -T&;bl3, SMI 3 ^fttfBM^i 2 ffcfflfl*i 2fc3S«3 

iS3tii!gti6i:©#E mmmm6 tm&imi £.<£>&m, ts^ztm 

©Mf*ftl04&, «M2©IB^JBJC«#LT, Ml 3T»iRJR3*l*^ 
[0 14 0] 

^io3ii, 4^© i$&g&#fre,i^Tv>5#£w«#«i 3 *m&L, mm 
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[0141] 

_b& U J: 3 &£lf # 1 0 2££t>*l 0 3#, «SS#^lRlK:atlfSnSil, 
[0142] 

13©||TOSTAC C@^f aps 1.5) £l^<B®*f*fc^"r*UV«fteiS 
fll&JBV^fc. jt«<Z)fc«>lC, ^'J XA7 U>f - M 4 O^fflC, PEN 

(S#f^l. 6 6) &MV*fc?«^IgS£fNKl/fc. *m6^J!l©*a*^ 

m.nv>i5i$, m.mfrM&&T$%m2 5©^y&##^&<, is^©«8gffitc« 
>f h i 4 ^"u u>f icgg-r s«3te« i 3 t mmm<D 

[0 14 3] 
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